Transition-state analogue gamma-secretase inhibitors stabilize a 900 kDa presenilin/nicastrin complex.
Gamma-secretase mediates the final step, which generates Alzheimer's disease Abeta amyloid protein, by cleaving the transmembrane domain of the amyloid-beta protein precursor. Four gene products, presenilin, nicastrin, APH-1, and PEN-2, are required for gamma-secretase activity that is contained within a high molecular mass complex. To further characterize gamma-secretase, we probed membranes from human neuroblastoma SH-SY5Y cells with gamma-secretase inhibitor biotin derivatives of L-685,458, pepstatin A, and the difluoro alcohol 1-Bt. These inhibitor derivatives bound and precipitated PS1 fragments from membrane CHAPSO extracts. Analysis of PS1 complexes by blue native gel electrophoresis and western blotting indicated that the CHAPSO extracts contained complexes of approximately 900, 500, and 400 kDa. With this technique, derivatives of the three inhibitors were detected only in association with the 900 kDa species. Size-exclusion chromatography showed that 13% of PS1 immunoreactivity extracted with CHAPSO was comprised within a >or=900 kDa species with the remaining eluting in fractions of 669-250 kDa but that most enzymatic activity was associated with the 900 kDa fractions. After treatment with L-685,458 inhibitor, 49% PS1 immunoreactivity was eluted in the 900 kDa fraction, supporting evidence that the inhibitor stabilized this complex. Subcellular fractionation of SH-SY5Y cells indicated that the 900 kDa complex was formed as PS1 and NCT matured through the secretory pathway and that enzymatic activity correlated with complex maturation. From these observations, we propose a model for the structure of active gamma-secretase that would consist of dimerization of 400-500 kDa subunits and be consistent with the apparent molecular mass of the complex.